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RINGKASAN 
 
PENGARUH TERAPI  N-ASETILSISTEIN TERHADAP KADAR 
MONOCYTE CHEMOATTRACTANT PROTEIN-1 (MCP-1) DAN 
OXIDIZED LOW DENSITY LIPOPROTEIN (Ox-LDL) PADA PASIEN 
DIABETES MELITUS TIPE 2 
 
Wibowo Mustoko Negoro 
 
DM tipe 2 terbukti berhubungan dengan disfungsi endotel dimana 
hiperglikemia akan menyebabkan terjadinya auto oksidasi glukosa sehingga 
terbentuk radikal bebas (stress oksidatif), peningkatan jalur poliol yang 
menurunkan antioksidan endogen, peningkatan non enzymatic glycated- LDL dan 
penurunan pengambilan kembali oleh reseptor dan katabolisme LDL. MCP-1 
salah satu marker yang mengatur migrasi dan infiltrasi dari monosit, akan 
mengaktifkan NFKβ yang mengekspresi sitokin pro-inflamasi. N-asetilsistein 
merupakan senyawa mengandung tiol dengan efek antioksidan dan anti inflamasi. 
Penelitian ini bertujuan membuktikan dan membandingkan pengaruh terapi N-
asetil sistein terhadap kadar MCP-1 dan kadar Ox-LDL pasien DM tipe 2. 
Penelitian ini dengan design eksperimental, metode randomized controlled 
trial, 40 subyek pasien DM tipe 2 di poliklinik endokrin terbagi menjadi 2 yaitu 
kelompok kontrol (terapi standar + placebo) dan kelompok perlakuan (terapi 
standar + n-asetilsistein) selama 4 minggu. Data disajikan dalam bentuk mean ± 
SD dianalisis menggunakan  SPSS 22 for windows, nilai p <0,05 dianggap 
signifikan secara statistik. Hasil perhitungan beda 2 mean dengan uji Mann 
Whitney antara variable delta-MCP-1 pada kelompok placebo (-16,99 ± 51,73) 
pg/mL dan kelompok perlakuan (39,34 ± 59,92) pg/mL (p= 0,003). Hasil 
perhitungan beda 2 mean untuk variabel delta Ox- LDL pada kelompok placebo 
dan kelompok perlakuan (-111,30 ± 237,73) pg/mL dan (524,45 ± 273,62) pg/mL 
(p= 0,001). Pemberian terapi N-asetilsistein secara bermakna menurunkan kadar 
MCP-1 dan kadar Ox-LDL pada pasien DM tipe 2. 
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SUMMARY 
 
THE THERAPEUTIC EFFECT OF N-ACETYLCYSTEINE ON LEVELS 
OF MONOCYTE CHEMOATTRACTANT PROTEIN-1 (MCP-1) AND 
OXIDIZED LOW DENSITY LIPOPROTEIN (Ox-LDL) LEVELS  
OF PATIENTS WITH TYPE 2 DIABETES 
 
Wibowo Mustoko Negoro 
 
Type 2 diabetes and insulin resistance has been shown to be associated 
with endothelial dysfunction that hyperglycemia causes oxidative glycosylation to 
form free radicals (oxidative stress), increased protein glycation, increased polyol 
pathway that decreases endogenous antioxidants,increase in non-enzymatic 
glycated LDL and decreased retrieval by and catabolism of LDL receptors. MCP-
1 is one of the key chemokines that regulate migration and infiltration monocytes, 
activates NFKβ which resulted in the expression of pro-inflammatory cytokines 
increases. N-acetylcysteine is a thiol-containing compounds with antioxidant and 
anti-inflammatory effects. N-acetylcysteine antioxidant effects occur directly 
through interaction with ROS electrophilic or as precursors of glutathione. This 
study aims to know and compare the therapeutic effect of N-acetylcysteine on 
levels of MCP-1 and Ox-LDL levels of patients with type 2 diabetes. 
 This research uses experimental study design, randomized controlled trial, 
40 subjects with type 2 diabetes patients is divided into two: placebo group 
(standard therapy + placebo) and treatment group (standard therapy + n-
acetylcysteine) for 4 weeks. Data is presented in the form of mean ± SD and 
analyzed using SPSS 22 for windows, value of p <0.05 was considered 
statistically significant. The calculation results of 2 mean by Mann Whitney test 
for variable delta-MCP-1 in the placebo group (-16,99 ± 51,73) pg/mL and n-
acetylcysteine group (39,34 ± 59,92) pg/mL (p= 0.003). The calculation results of 
2 mean difference for variable delta ox- LDL in the placebo group (-111,30 ± 
237,73) pg/mL  and n-acetylcysteine group (524,45 ± 273,62) pg/mL (p= 0.001). 
N-acetylcysteine therapy in patients with type 2 diabetes can significantly reduce 
levels of MCP-1 and Ox-LDL levels. 
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ABSTRAK 
 
Latar Belakang 
DM tipe 2 terbukti berhubungan dengan disfungsi endotel dimana 
hiperglikemia akan menyebabkan terjadinya autooksidasi glukosa sehingga terbentuk 
radikal bebas (stress oksidatif), peningkatan jalur poliol yang menurunkan antioksidan 
endogen, peningkatan non enzymatic glycated-LDL dan penurunan pengambilan kembali 
oleh reseptor dan katabolisme LDL. MCP-1 salah satu marker yang mengatur migrasi dan 
infiltrasi dari monosit, akan mengaktifkan NFKβ yang mengekspresi sitokin pro-
inflamasi.N-aetilsistein merupakan senyawa yang mengandung tiol dengan efek 
antioksidan dan antiinflamasi sehingga dapat menghambat stress oksidatif.  
Tujuan Penelitian 
Penelitian bertujuan membuktikan, mengetahui dan membandingkan pengaruh 
terapi N-asetil sistein terhadap kadar MCP-1 dan kadar Ox-LDL pasien DM tipe 2. 
Metode Penelitian 
Penelitian eksperimental, randomized controlled trial,40 subyek pasien DM tipe 
2 dipoliklinik endokrin terbagi 2 yaitu kelompok kontrol 20 subyek (terapi standar + 
placebo) dan kelompok perlakuan 20 subyek (terapi standar + n-asetilsistein 200mg/ 
8jam) selama 4 minggu. Data dalam bentuk mean ± SD dianalisis menggunakan  SPSS 22 
for windows, nilai p <0,05 dianggap signifikan secara statistik.Uji beda mean, untuk 
mengetahui beda mean antara kelompok perlakuan dan plasebo sebelum dan sesudah 
perlakuan, digunakan uji t sampel independen (distribusi data normal)  dan digunakan uji 
mann whitney (distribusi tidak normal). Untuk mengetahui beda mean antara sebelum 
dengan sesudah perlakuan dalam satu kelompok digunakan uji tsampel berpasangan bila 
distribusi data normal (bila tidak normal digunakan uji wilcoxon). 
Hasil Penelitian 
Kadar MCP-1 sebelum dan sesudah placebo (270,20 ± 72,47) pg/mL dan  
(287,18 ± 87,74) pg/mL. Kadar Ox-LDL (1707,4 ± 332,64) pg/mL dan  (1818,70 ± 
220,0) pg/mL. Sedangkan kelompok N asetilsistein, kadar MCP-1 sebelum dan sesudah 
perlakuan (270,13 ± 61,15) pg/mL dan  (230,79 ± 64,24) pg/mL. Kadar Ox-LDL 
(1877,40 ± 310,27) pg/mL dan  (1352 ± 255,02) pg/mL. Hasil perhitungan beda 2 mean 
antara variable delta-MCP-1 pada kelompok placebo dan kelompok N-asetilsistein (-
16,99 ± 51,73) pg/mL dan (39,34 ± 59,92) pg/mL, perbedaan significan  (p= 0,003). Hasil 
perhitungan beda 2 mean untuk variabel delta-Ox-LDL pada kelompok placebo dan 
kelompok N-asetilsistein (-111,30 ± 237,73) pg/mL dan (524,45 ± 273,62) pg/mL, 
perbedaan significan (p= 0,001).  
Kesimpulan 
Pemberian terapi N-asetilsistein secara bermakna menurunkan kadar MCP-1 dan 
kadar Ox-LDL pada pasien DM tipe 2. 
Kata kunci : N-asetilsistein, MCP-1, Ox-LDL, DM tipe 2 
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ABSTRACT 
 
Background 
Type 2 diabetes mellitus shown to be associated with endothelial dysfunction that 
hyperglycemia leads to glucose autooksidasi forming free radicals (oxidative stress), 
increased protein glycation, increased polyol pathway that decreases endogenous 
antioxidants, increase in non-enzymatic glycated LDL and decreased retrieval by and 
catabolism of LDL receptors. MCP-1 is one of the key chemokines that regulate 
migration and infiltration monocytes, activates NFKβ which resulted in the expression of 
pro-inflammatory cytokines increases. N-aetilsistein a thiol-containing compounds with 
antioxidant and anti-inflammatory effects, can protect cells from oxidative stress 
Research Purpose 
This study aims to know and compare the therapeutic effect of N-acetylcysteine 
on levels of MCP-1 and Ox-LDL levels of patients with type 2 diabetes. 
Research Methods 
           This research uses experimental study design, randomized controlled trial, 40 
subjects with type 2 diabetes patients is divided into two: control group (standard therapy 
+ placebo) and treatment group (standard therapy + n-acetylcysteine) for 4 weeks. Data is 
presented in the form of mean ± SD and analyzed using SPSS 22 for windows, value of p 
<0.05 was considered statistically significant. Mean different test used to determine the 
mean difference between the groups n-acetylcysteine and placebo before and after 
treatment are used independent samples t test (normal data distribution) and Mann 
Whitney test was used (the distribution is not normal). To determine the mean difference 
between before to after treatment in a group of paired samples t test was used when the 
data were normally distributed (if not normally used Wilcoxon test). 
Research Result 
MCP-1 levels before and after treatment to placebo (270,20 ± 72,47 pg/mL) and 
(287,18 ± 87,74 pg/mL). Ox-LDL levels before and after treatment to placebo (1707.4 ± 
332.64) pg/mL and  (1818.70 ± 220) pg/mL. N-acetylcysteine groups levels of MCP-1 
before and after treatment (270,13 ± 61,15) pg/mL and  (230,79 ± 64,24) pg/mL. Ox-LDL 
levels before and after treatment (1877.40 ± 310.27) pg/mL  and (1352 ± 255.02) pg/mL. 
The calculation results of 2 mean for variable delta-MCP-1 in the placebo and N-
acetylcysteine group (-16,99 ± 51,73) pg/mL and  (39,34 ± 59,92) pg/mL, showed 
significant differences ( p= 0.003).  The calculation results of 2 mean difference for 
variable delta-oxLDL in the placebo and N-acetylcysteine group (-111,30 ± 237,73) 
pg/mL and (524,45 ± 273,62) pg/mL, showed significant differences (p= 0.001). 
Conclusion 
N-acetylcysteine therapy in patients with type 2 diabetes can significantly reduce 
levels of MCP-1 and Ox-LDL levels.. 
Keywords: N-acetylcysteine, MCP-1, Ox-LDL, type 2 diabetes mellitus 
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